This study investigated if the neural mechanisms involved in processing distance (near and far) and frame of reference (egocentric and allocentric) can be dissociated. 36 participants completed a conjunction visual search task using either an egocentric (deciding if the target was to their left or right) or an allocentric (deciding if the target was to the left or right of a reference object) frame. Both tasks were performed in near (57 cm) and far (171 cm) space conditions. Participants were separated into three groups, and each received transcranial magnetic stimulation (TMS) to a different site; right posterior parietal cortex (rPPC), right ventral occipital cortex (rVO), or right frontal eye field (rFEF) in addition to sham TMS. The results show that rFEF is critical in the processing of each search at each distance whereas, contrary to previous detection results, TMS over rVO did not affect performance for any condition. TMS over rPPC revealed that specialised egocentric processing in the parietal cortex does not generalise to far space, providing evidence of a separation of the reference frame/distance conflation in the literature.
Introduction
Our perception is seamless, without boundary or division. However, neuropsychology has revealed that it is possible to experience perceptual deficits in one region but not others. For example, patients can present with visual neglect that is restricted to near or far space (Berti and Frassinetti, 2000; Cowey et al., 1994 Cowey et al., , 1999 Halligan and Marshall, 1991; Mennemeier et al., 1992; Pizzamiglio et al., 1989; Vuilleumier et al., 1998) . By association, it would seem reasonable to assume that different brain regions or networks of regions underlie normal visual perception in different spatial locations.
Taking this neuropsychological data together with that gathered from techniques including neuroimaging and electroencephalography, there is converging evidence that the dorsal stream including right posterior parietal cortex (rPPC) is important in near space, while ventral stream areas (such as right ventral occipital, rVO) are involved in far space processing (Bjoertomt et al., 2002; Butler et al., 2004; Halligan and Marshall, 1991; Mennemeier et al., 1992; Shelton et al., 1990; Valdés-Conroy et al., 2014; Vuilleumier et al., 1998; Weiss et al., 2000) . The frontal eye fields (FEF), known to be involved in the orientation of visual attention, have also been associated with far space processing (Cowey et al., 1994; Rizzolatti et al., 1983) . There is the suspicion however that dichotomies between theorised neural mechanisms may be driven by task characteristics (Aimola et al., 2012; Keller et al., 2005; Van der Stoep et al., 2013) .
To that end, a recent transcranial magnetic stimulation (TMS) study using neurotypical participants and a common conjunction visual search task in both near and far space supported the rPPC and rVO dichotomy, but found that right FEF (rFEF) was involved in both near and far space (Lane et al., 2013) . The dependant measure used in that study was the speed of detection of a target amongst distractors; e.g., the target could be either present or absent. In search in everyday life we are not merely concerned with the presence or absence of an item, but also where it is located (for example, we would want to know where a predator is and not just whether or not there is one). When locating an item in our field of view, a further psychological coordinate system is employed; that of egocentric and allocentric space. An egocentric reference frame refers to space that is defined relative to the observer; an object is to the left or right of the individual (where is the predator compared to me?). Egocentric space can be further defined relative to the body part being used for reference such as the trunk, head, retina or limb (Behrmann and Geng, 2002, Ball et al., 2010) . Space can also be defined independently of the observer; a so-called allocentric frame of reference. Allocentric processing can encompass both judgements based on the relative positions between two external objects (e.g., predator relative to your partner), but 
